Case Report
A 49-year-old woman presented with a history of 2 incidental aneurysms located at the anterior communicating artery (ACoA; 4 × 3 mm) and the basilar bifurcation. The patient had arterial hypertension, had abused nicotine, and had a family history that was positive for subarachnoid hemorrhage. Because of their wide-neck configuration, both aneurysms were treated using a 4 × 3-mm WEB device within 3 months.
Treatment of the basilar tip aneurysm was performed in June 2015 after the patient received loading doses of aspirin and clopidogrel 1 week prior to intervention. After treatment, aspirin was recommended for 3 more months, and the clopidogrel was discontinued. Treatment of the 4 × 3-mm-diameter, anteriorly and caudally oriented ACoA aneurysm was performed 3 months later following the same scheme. Platelet inhibition with aspirin was continued for 3 more months.
No neurological deficits occurred after the EVT with the WEB device. At the first follow-up, 6 months after the intervention, digital subtraction angiography (DSA) revealed contrast agent inside and around the device (Bicêtre Occlusion Scale Score 1+3; Fig. 1 ). 3 The basilar aneurysm showed no signs of recanalization. After the case was presented at our interdisciplinary neurovascular team conference, re-treatment with surgical clipping was recommended.
The wide-neck configuration of the aneurysm would require stent-assisted EVT; the need for lifelong platelet inhibition was likely, with the possible risk for unexpected bleeding complications. Considering the multiple risk factors and the patient's young age, re-treatment with microsurgical clipping was eventually recommended.
The procedure was performed by one of the senior authors (R.K.) via a right supraorbital approach. The aneurysm was dissected, thus avoiding the use of permanent retraction. Only minimal arachnoid scarring around the aneurysm was apparent. The mesh of the WEB device was detected through the thin, transparent aneurysm wall (Fig. 2) . As noted on angiography, the right A 1 segment was dominant, and the aneurysm originated from the right A 1 -A 2 angle. There was no protrusion of the embolization device into the subarachnoid space, a phenomenon frequently detected in previously coiled aneurysms (Fig. 2) . Because of its low radial force, the WEB device was easily compressible inside the aneurysm. Finally, the aneurysm was occluded using a 7-mm straight clip (Lasic Aneurysm Clip System, Peter Lasic GmbH). Intraoperative indocyanine green (ICG) angiography was performed, and the clip had to be repositioned twice to achieve complete aneurysm occlusion (Fig. 3) . Compared with previously coiled aneurysms, intraluminal coils may impede assessment of residual aneurysm filling or residual aneurysm neck. However, because of the transparent mesh of the WEB device, ICG angiography findings were easy to interpret in this case. ICG confirmed patency of both A 2 segments and Heubner arteries (Fig. 3) as well as complete aneurysm occlusion.
The patient's postoperative course was uneventful, and no neurological deficits occurred after surgery. Complete aneurysm occlusion was confirmed by DSA. Six days after surgery, the patient was discharged home. On follow- up, no late complications were reported. Follow-up imaging with CT angiography showed no recanalization of the ACoA aneurysm.
Discussion
The WEB device has become a new player in the EVT of cerebral aneurysms. The focus of this system is wideneck bifurcation aneurysms that are difficult to occlude with coiling. 1 Even if EVT is a common and safe therapy, it is associated with higher recanalization rates compared with microsurgical clipping. 2, 14 The few available longterm results of WEB treatment showed complete occlusion in 68.4% and adequate occlusion in 84.2% after 27.9 ± 13.7 months. 12 An increased recanalization rate should be assumed, and regular follow-ups should occur. Strategies for re-treatment are not clearly defined and need to be discussed and evaluated by further studies.
As for surgical clipping, Daou et al. reported an occlusion rate of 97.3% after clipping of previously coiled aneurysms. Additionally, 90% of patients had a good clinical outcome with modified Rankin Scale scores of 0-2.
4,15
Surgical clipping is a permanent solution in almost all cases, and, if aneurysm occlusion is verified by DSA, further recurrence is very rare. 14 Wallner et al. reported a positive experience with the case of regrowth of a middle cerebral artery aneurysm that was initially occluded with a WEB device, recurred, and was re-treated with coiling. 16 Re-treatment with coils, however, might result in coil dislocation or the use of endovascular stents that require mostly lifelong oral platelet inhibition.
To the best of our knowledge, there are no reports of clipping of cerebral aneurysms after initial treatment with a WEB device. As for coiled aneurysms considered for surgical re-treatment due to recanalization, we have reported our first experience in a small series of 10 patients and showed that the procedure is feasible with good results when eligible patients are selected carefully by an interdisciplinary vascular team. 8 Similarly, in their cohort of 111 patients, Daou et al. reported complete occlusion rates of 97.3% after re-treatment by clipping, indicating the safety and effectiveness of clipping as the re-treatment method after previous coiling. 4 Even if the procedure is safe and leads to high occlusion rates without increased complications, some aspects need to be considered before surgery. Coil extraction might be necessary in some cases to achieve complete aneurysm occlusion or better anatomical preparation due to profound scarring. However, coil extraction seems to be associated with a higher risk for stroke, which might result in a severe neurological deficit. 4 The risk of WEB extrusion seems to be less likely due to the nature of this device. Additionally, we found no scarring while preparing the aneurysm for clipping due to the soft nature of the WEB. Its compressibility allowed simple clip positioning without the need for extraction of the WEB device. Furthermore, intraoperative ICG angiography was very valuable in our case. The assessment of intraluminal patency and aneurysm remnants might be more difficult in the case of a previously coiled aneurysm since coils can obscure aneurysm filling and impede the assessment of intraluminal blood flow. Because of the transparency of the WEB device, ICG angiography findings could be easily interpreted, thus providing an excellent evaluation of the treatment after clip positioning in our case. However, aneurysm recurrences with larger atherosclerotic plaques can pose difficulties during ICG angiography evaluation. Based on the nature of WEB devices, this concern seems to be less relevant than during clipping of previously coiled aneurysms.
Conclusions
Clipping of previously coiled aneurysms has become a common procedure over the past few years, resulting in high occlusion rates and good clinical outcome. With new endovascular devices, re-treatment strategies for recurrent aneurysms need to be established. Our first experience with clipping to treat recanalization of an aneurysm initially treated with a WEB device is similar in terms of feasibility and safety to our experience with re-treating previously coiled aneurysms. We also experienced easier handling and clip placement in this case, and the aneurysm was more maneuverable. Moreover, ICG angiogra- phy evaluation was easy because of the transparent mesh of the WEB. No profound scarring or WEB protrusion was noted during the surgery, making the procedure simpler and less dangerous with regard to additional complications. Further studies will have to provide more data and statistical analysis.
